A phosphomimetic mutant TDP-43 (S409/410E) induces Drosha instability and cytotoxicity in Neuro 2A cells.
Two DNA/RNA binding proteins, TDP-43 and FUS/TLSU, are involved in RNA processing, and their aberrant mutations induce inherited amyotrophic lateral sclerosis and frontotemporal lobar degeneration with ubiquitinated inclusions. Wild type TDP-43 and FUS (wtTDP-43 and wtFUS) are mainly localized in the nucleus and biochemically interact with the microRNA processing enzyme Drosha. In this study, we investigated Drosha stability in Neuro 2A cells by gain and loss of function studies of wtTDP-43 and wtFUS and cycloheximide mediated protein degradation assay. We also generated three different phosphomimetic mutants of TDP-43 (S379E, S403/404E and S409/410E) by using a site-directed mutagenesis method and examined Drosha stability to elucidate a correlation between the phosphorylated TDP-43 mutants and Drosha stability. Overexpression of wtTDP-43 and/or wtFUS increased Drosha stability in Neuro 2A cells and double knockdown of wtTDP-43 and wtFUS reduced its stability. However, knockdown of wtTDP-43 or wtFUS did not affect Drosha stability in Neuro 2A cells. Interestingly, a phosphomimetic mutant TDP-43 (S409/410E) significantly reduced Drosha stability via prevention of protein-protein interactions between wtFUS and Drosha, and induced cytotoxicity in Neuro 2A cells. Our findings suggest that TDP-43 and FUS controls Drosha stability in Neuro 2A cells and that a phosphomimetic mutant TDP-43 (S409/410E) which is associated with Drosha instability can induce neuronal toxicity.